Introduction {#sec1_1}
============

Recently, the prevalence of lower rectal cancer has increased worldwide. For successful surgical treatment, it is important to maintain the circumferential resection margins and meticulously perform transanal total mesorectal excision (TaTME) or robotic resection. Robot-assisted low rectal surgery and TaTME have been developed as options to retain the circumferential resection margins during total mesorectal excision \[[@B1]\]. Specifically, TaTME is one of the best procedures performed in demanding cases, such as in patients presenting a narrow pelvis.

The weakness of the TaTME method for lower rectal cancer treatment is the appearance of colon anastomotic leakage and pelvic sepsis events, which occur in 4--20% of cases \[[@B2]\]. Moreover, complications related to low rectal anastomosis are reported to amount to approximately 11% even in cases of diverting ileostomy creation \[[@B3]\]. There are some issues with stomata even when the diverting ileostomy is created to avoid the anastomotic leakage resulting from low rectal cancer. Diverting ileostomy-related morbidity rates are still nonnegligible, especially in challenging cases \[[@B4]\].

Here, we introduce our surgical technique, i.e., a stomaless pull-though procedure with a two-stage operation for lower rectal cancer treatment, performed on a patient with a high body mass index (BMI) who was a former sumo wrestler.

Case Presentation {#sec1_2}
=================

A 58-year-old Japanese man was suffering from discomfort with left lower abdominal pain and visited our hospital. The patient\'s BMI was calculated as 41.7 kg/m^2^ (height: 179.8 cm; weight: 133.8 kg).

A total colonoscopy revealed a lesion in the rectum below the peritoneal reflection (4 cm above the anal verge) (Fig. [1](#F1){ref-type="fig"}). The laboratory findings at the time of admission were within normal limits including tumor marker levels.

The patient was subsequently scheduled for laparoscopic intersphincteric resection via the transanal approach for early rectal cancer. The pull-through procedure with delayed coloanal anastomosis was performed in two surgical stages. Preoperatively, the patient underwent nutrition management for 3 months, and his BMI decreased to 34.3 kg/m^2^ (height: 177.4 cm; weight: 108.0 kg) (Fig. [2](#F2){ref-type="fig"}).

In the first stage of the abdominal phase, the patient was placed in the lithotomy position. High ligation of the inferior mesenteric artery and vein was performed. The left colon was fully mobilized and brought down and reached the anal verge without tension. In the perineal phase, a Lone Star self-retaining retractor (Lone Star Medical Products, Inc, Houston, TX, USA) was placed at the anus, a purse-string suture was placed approximately 1 cm from the anal verge, and circumferential dissection was performed 1 cm from the purse-string suture. The AirSeal System (SurgiQuest Inc, Milford, CT, USA) was used to perform the TaTME after the GelPOINT (Applied Medical Resources Corporation, Rancho Santa Margarita, CA, USA) access system was set up.

Before that surgery, a urethral catheter with a guide wire was inserted into the urethra under fluoroscopic guidance, after the infrared illumination system urethral kit (IRIS U kit) was used \[[@B5]\]. Near-infrared light was used to increase visibility when using the laparoscopic system (1588 AIM^TM^; Stryker) during the laparoscopic and TaTME stages of the procedure. The patient recovered uneventfully without urethral injury.

A colonic pull-through segment of about 10 cm was left outside the anal canal without any tension and fixed by sutures under indocyanine green fluorescence imaging (ICG FI) (Fig. [3](#F3){ref-type="fig"}). The prostatic segment of the urethra was easily and quickly identified with the green fluorescence during TaTME. The first total operation time was 435 min, including a perineal phase of 122 min, and the intraoperative blood loss was 65 mL.

The second surgical stage was performed 10 days after the first operation under general anesthesia. The patient was placed in the lithotomy position and a Lone Star retractor was positioned. The adhesion was fully detached at the anal canal. Final coloanal anastomosis was performed using near-infrared light. It was sutured using 16 interrupted absorbable sutures without diverting the stoma under ICG FI (Fig. [4](#F4){ref-type="fig"}).

The second total operative time was 111 min, and the intraoperative blood loss was 118 mL. The patient demonstrated a good postoperative course and he was discharged from our hospital in remission 15 days after the latest operation.

In this way, we managed to perform a pull-though procedure with a two-stage operation for a case of lower rectal cancer in a patient with a high BMI.

Discussion {#sec1_3}
==========

The transanal pull-through procedure was an anus-preserving operation first introduced by Babcock \[[@B6]\] in 1932. However, pull-through followed by delayed coloanal anastomosis has nowadays been reported by only a few centers in France and the Cleveland Clinic in the USA \[[@B7], [@B8]\].

The two-stage Turnbull-Cutait coloanal anastomosis is considered to be an effective alternative surgical method in the current approach to low rectal cancer treatment without the need of a temporary diverting stoma, preventing a wide range of complications related to stoma surgery \[[@B9]\].

Turnbull and Cuthbertson \[[@B10]\] at the Cleveland Clinic developed a surgical technique of two-stage transanal anastomosis to avoid a permanent colostomy. Besides, Cutait and Figliolini \[[@B11]\] performed the same technique in two stages in the same year (1952) in Brazil. Thus, the pull-through procedure was traditionally performed in two stages with resection of the tumor and exteriorization of the proximal colon through the anus during the first stage, followed by delayed coloanal anastomosis several days later, avoiding stoma protection \[[@B9], [@B10], [@B11]\]. However, the pull-through procedure has gradually become disused due to the need for a two-stage operation and the existence of complications with anastomotic leakage and stricture. As a result, most surgeons create a temporary stoma.

The creation of diverting ileostomy is assumed to reduce the risks of anastomotic dehiscence complications, especially anastomotic leakage, according to a meta-analysis by Tan et al. \[[@B12]\]. That is why we routinely perform a diverting ileostomy in almost all patients undergoing sphincter-saving rectal resection with coloanal anastomosis including TaTME \[[@B13], [@B14], [@B15]\] to decrease the rate of anastomotic leakage.

However, there are many reports regarding stoma-related morbidities that are called "stoma complications" \[[@B16]\]. Stoma complications consist of two types: early and late stoma complications, which are both based on surgical procedures \[[@B17]\]. There are several early stoma complications, such as mucocutaneous separation, stoma retraction, stoma necrosis, stoma site infection, and stoma obstruction including stoma outlet obstruction, fistula, bleeding, and trauma. Their occurrence is due to patient-related factors, especially obesity, i.e., a high BMI \[[@B16], [@B17], [@B18], [@B19]\]. In this case, the patient\'s BMI was 41.7 kg/m^2^ (height: 179.8 cm; weight: 133.8 kg) and the volume of the abdominal wall was fairly thick, as revealed by computed tomography (Fig. [2](#F2){ref-type="fig"}).

We considered that it would be impossible to perform the diverting ileostomy and colostomy even if the stoma was of the single- or double-barrel type in this case. This is why we selected the laparoscopic pull-through method for low rectal cancer treatment, with which no stoma surgery is needed.

Nowadays, this two-stage pull-through technique has been reintroduced to prevent the construction of a permanent stoma \[[@B4], [@B9], [@B20], [@B21]\]. In the study by Jarry et al. \[[@B22]\], the rate of anastomotic leakage and pelvic abscess was 2 and 6%, respectively, which are both acceptable results. That is why this technique would be an effective surgical alternative procedure in selected cases \[[@B9]\]. Besides, anastomotic leakage and stricture were based on the coloanal flow of the anastomosis. Thus, we could inspect the coloanal flow of the anastomosis under ICG FI before reconstruction, which is the end point of the first and the start of the second operation. Therefore, it might be possible to perform the pull-through procedure without anastomotic leakage and stricture under ICG FI.

ICG fluorescence angiography leads to significantly increased changes in the resection line and is a promising optical imaging technique to reduce anastomotic leakage \[[@B23]\]. This procedure was considered to be a standard method; however, it was overtaken by a new technology, namely, ICG FI. This procedure introduces an ultimate stomaless surgery for ultralow rectal cancer, which can be performed in selected cases, such as on patients with a high BMI and with hope for stomaless operation.
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![Total colonoscopy revealed a lesion in the rectum below the peritoneal reflection (4 cm above the anal verge).](crg-0014-0248-g01){#F1}

![Computed tomography images. The patient\'s body mass index had decreased from 41.7 kg/m^2^ (height: 179.8 cm; weight: 133.8 kg) to 34.3 kg/m^2^ (height: 177.4 cm; weight: 108.0 kg).](crg-0014-0248-g02){#F2}

![A colonic pull-through segment of about 10 cm was left outside the anal canal without any tension and was fixed by sutures under indocyanine green fluorescence imaging.](crg-0014-0248-g03){#F3}

![Final coloanal anastomosis was performed without diverting the stoma under indocyanine green fluorescence imaging.](crg-0014-0248-g04){#F4}
